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Experimental section. Materials. N,N'-dimethyl(methacrylamidopropyl) ammonium propanesulfonate (SPP) was donated by RASCHIG Gmbh, Germany. 2,2'-azobis(isobutyramidine) dihydrochloride (AIBA, 97%, Sigma-Aldrich), N-morpholino ethane sulfonic acid monohydrate (MES, 97%, Sigma-Aldrich), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDC, 99%, SigmaAldrich), N-hydroxysuccinimide (NHS, 99%, Sigma-Aldrich), sodium hydrogen phosphate monohydrate (99%, Sigma-Aldrich), , silver nitrate (99.8 %, Prolabo), sodium acetate (SA, 99 %, Prolabo), acetic acid (AA, 98 %, Prolabo) and sodium borohydride (98 %, Prolabo) were used without further purification. The RAFT agent, 4-cyanopentanoic acid dithiobenzoate (CTP, 97%) was purchased from Strem Chemicals. Amino-PEG 2 -Biotin (biotin), Sulfo-NHS-SS-Biotin, and avidin were obtained from Pierce. Deionized water at 18.2 mΩ (MilliQ, Millipore, France) was used in all experiments. Table S1 . The presence of the carbonyl on the polymer was checked by 13 C NMR (D 2 O) ( Figure S1 ).
Synthesis of polyzwitterion

Synthesis of biotinylated zwitterionic polymers, biotin-PSPP.
Biotin Figure S4 confirming the efficiency of the zwitterionic polymer corona against aggregation in saline solution.
Electrode modification.
Au/Biotin. The gold electrode disk (0.5 mm diameter) was polished with 0.03 µm alumina paper, and then ultrasonically cleaned in distilled water for 5 min. After drying in air, the 
Characterization.
NMR.
1 H and 13 C NMR spectroscopy were performed in D 2 O in a Bruker 400 (400 MHz) spectrometer.
SEC. The number-average molar mass (M n ), the weight-average molar mass (M w ), and the dispersity (Ð=M w /M n ) were determined by size exclusion chromatography (SEC) in 0.5 M NaNO 3 aqueous solution at 25 °C and at a flow rate of 1 mL min -1 using a Viscotek SEC system equipped with three SHODEX OHpack columns SB-806M HQ (13 µm, 300 x 8 mm).
All polymers were injected at a concentration of 2 mg mL -1 after filtration through a 0.2 µm pore-size membrane. The setup was equipped with three detectors (refractive index, viscometer and light scattering).
UV-vis spectroscopy. Absorbance measurements were carried out with a UV-vis Hewlett-
Packard 8453 spectrophotometer using a quartz cell, in a wavelength range from 200 to 1100 nm and equipped with a temperature controller (± 0.1°C).
Microscopy. TEM images were performed with a JEOL 2010 field electron gun microscope operating at an acceleration voltage of 200 kV. Samples were prepared by spreading a drop of sample on an ultrathin 300 mesh Formvar/carbon-coated copper grid and dried in air. The particle size distribution was determined using ImageJ software. Imaging and microanalysis was performed on a SU-70 Hitachi SEM-FEG equipped with a X-Max Oxford EDX detector.
Electrochemical measurements. The electrochemical experiments were performed in a conventional three-electrode cell system using an Ag/AgCl reference electrode and a platinum wire as counter-electrode. AUTOLAB potentiostat/galvanostat interface with NOVA software for cycliv voltammetry (CV) and electrochemical spectroscopy (EIS). All the potentials are given against the Ag/AgCl (3 M KCl). All measurements were performed at 25 ± 0.5°C. The impedance measurements were performed by applying an AC voltage with 10 mV amplitude in a frequency range from 0.1 Hz to 100 kHz under 0.24 V.
Page 24 of 29 ChemComm Table S1 . Experimental conditions for the synthesis of zwitterionic polymers, PSPP. Au/Biotin/Avidin 500 1.6 Figure S6 . Zoom of the biotin-PSPP-AgNP oxidation peak from cyclic voltammograms for various concentration of avidin. Current are shifted for better reading. 
